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@ Heat resistant insulated wire and method of preparing the same. 
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@ Disclosed herein are a heat resistant insulated wire which is not decomposed but maintains insulativity under 
a high temperature with excellent adhesion of a coating film, and a method of preparing the same. The heat 
resistant insulated wire includes a base material (1) consisting of an electrical conductor, and an insulating layer 
(2) provided on its surface. The insulating layer (2) is obtained by heating a second polymer, in which main 
chains expressed in a chemical formula - [Si(Ri)2 -N(R2)]n - are cross-linked with each other by chloroborazine 
through side chains containing trialkylsilyl radicals at a temperature of at least about 300 and not more than 
500-C. 

FIG. 1 
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BACKGROUND OF THE INVENTION 
Field of the Invention 

5 The present invention relates to a heat resistant insulated wire and a method of preparing the same, 
and more particularly, it relates to a heat resistant insulated wire having excellent heat resistance which is 
applied to a solenoid, a transformer or a motor used In a high vacuum or under a high temperature, and a 
method of preparing the same. 

10 Description of the Background Art 

A heat resistant insulated wire may be applied to equipment such as heating equipment or a fire alarm, 
which must have safety under a high temperature. The heat resistant insulated wide Is also employed under 
environment in an automobile, which is heated to a high temperature. Such a heat resistant insulated wire 
75 generally comprises a conductor which is coated with heat resistant organic resin such as polyimide. 
polyamideimlde, PEEK, fluororesin, PPS. aramid or polymaleimlde, for example. 

Japanese Patent Publication No. 61-7685 (1986) discloses a heat resistant insulated wire which is 
prepared by coating a conductor with an unmolten inorganic substance and an organic binder. After the 
organic resin is heated and thermally decomposed, ceramics still remains In this wire to maintain Its 
20 Insulativity. 

However, the heat resistant organic resin which is employed for coating such a conventional heat 
resistant insulated wire cannot sufficiently withstand a high temperature. 

For example, even the polyimide Upylex (product of Ube Industries. Ltd.) which is regarded as 
withstanding the highest temperature among heat resistant organic resin products can merely withstand 
25 270 • C at the most, and most of heat resistant organic resin products cannot be used under temperatures 
exceeding 250* C. 

In a heat resistant insulated wire comprising a conductor which is coated with an unmolten inorganic 
substance and an organic binder as disclosed in Japanese Patent Publication No. 57-12248 (1982), the 
organic binder is thermally decomposed and inorganic powder remains when the wire is used under a 
30 temperature exceeding the withstand temperature of the organic binder. After such decomposition, the 
coating film is in a porous state and its adhesion is reduced as compared with that in the initial stage, while 
faltout of the coating film is obsen^ed. When the organic binder is decomposed, further, a gas which is 
mainly composed of hydrocarbon may be generated to catch fire. 

35 SUMMARY OF THE INVENTION 

In order to solve the aforementioned problems, an object of the present invention is to provide a heat 
resistant insulated wire which is not decomposed but maintains insulativity under a high temperature with 
excellent adhesion of a coating film, and a method of preparing the same. 
40 According to an aspect of the present invention, a method of preparing a heat resistant insulated wire is 
provided. This method comprises a step of adding not more than 1 part by weight of chloroborazine to 10 
parts by weight of a first polymer containing main chains which are expressed in the following chemical 
formula: 

45 -[Si(Rl)2-N(R2)]„- 

where n > zero and Ri and R2 independently represent hydrogen or hydrocarbon radicals, and side chains 
which are expressed In the following chemical formula: 

50 [- NHSi - (R3)3] 

where R3 represents a hydrocarbon radical, for forming a second polymer in which the main chains of the 
first polymer are cross-linked by the chloroborazine through the side chains, a step of applying a coating 
solution containing the second polymer onto a surface of a base material consisting of an electrical 
65 conductor, and a step of heat treating the base material which is coated with the coating solution at a 
temperature of at least about 300 • C and not more than 500 • C. 

Preferably, Ri represents a radical which is selected from a group of hydrogen, straight and branched 
chain saturated and unsaturated aliphatic hydrocarfc)ons, and aromatic hydrocarbon. 
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More preferably, Ri represents a radical which is selected from a group of hydrogen, methyl, ethyl, 
propyl, butyl and phenyl radicals. 

Preferably. R2 represents a radical which is selected from a group of hydrogen, straight and branched 
chain saturated and unsaturated aliphatic hydrocarbons and aromatic hydrocartwn. 
6 More preferably. R2 represents a radical which is selected from a group of hydrogen, methyl, ethyl, 
propyl, butyl and phenyl radicals. 

Preferably, R3 represents a methyl or phenyl radical. 

n can be 1,000 to 10.000. preferably 2,000 to 3,000. for example. 

The first polymer has molecular weight of about 300 to 200.000, and more preferably, the same can 
10 have average molecular weight of about 8,000 to 9,000. 

The second polymer is preferably cross-linked by about 1 part by weight of chloroborazine with respect 
to 10 parts by weight of the first polymer. 

The base material preferably includes a chromium oxide layer on a surface of the conductor. 
The conductor may be made of copper, copper alloy, aluminum, aluminum alloy, nickel, nickel alloy, 
75 nickel plated copper or SUS, for example. 

According to another aspect of the present invention, a heat resistant insulated wire is provided. 
This heat resistant insulated wire includes a base material which consists of an electrical conductor and 
an insulated layer which is fom^ed on a surface of the base material, and the insulating layer contains a 
third polymer which is obtained by heating a second polymer expressed in the following formula at a 
20 temperature of at least about 300 • C and not more than 500 • C: 




where X > 0, Y ^ 0 and Z ^ 0. anid R5, Ffe. R7 and Rs represent radicals selected from a group of 
hydrogen, methyl and phenyl radicals, while R5. Re. R? and Rs represent hydrogen radicals when R* 
45 represents a hydrogen radical. 

Preferably. Re and Rs represent phenyl radicals, and Rs and R? represent hydrogen radicals. 
Alternatively. Rs and Rs preferably represent methyl radicals, and R5 and R7 preferably represent 
hydrogen or methyl radicals. 
X can be 1 to 10, for example. 
50 Y can be 0 to 10, for example. 
Z can be 0 to 1 . for example. 

The base material preferably includes a chromium oxide layer on a surface of the conductor. 

The conductor can be made of copper, copper alloy, aluminum, aluminum alloy, nickel, nickel alloy, 
nickel plated copper or SUS. for example. 
55 In the first polymer which is employed in the present invention, the main chains which are expressed in 
the chemical formula - [Si(Ri)2 - N(R2)]n ■ exhibit thermopiasticity and are softened at a temperature of at 
least 100* C and not more thin 300* C when Ri represents any one of hydrogen, methyl, ethyl, propyl, butyl 
and phenyl radicals and R2 represents any one of hydrogen, methyl, ethyl, propyl, butyl and phenyl 
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radicals, for example. Further, those organic radicals are thermally decomposed in a temperature range of 
300-C to 500-Clf Ri and R2 include no phenyl radicals. If R, represents a phenyl radical, on the other 
hand, elimination of the phenyl radical is caused by thermal decomposition at a temperature of about 
650 • C. 

The side chains bonded with the main chains contain trialkylsilyl radicals which are expressed in a 
chemical formula [- NHSi - (Ra^J. These trlall^lsilyl radicals cause cross linking reaction with trich- 
loroborazin© having the following structure (1) along the following reaction formula (2): 

H 



o 

a 



(1) 



35 



20 B3N3H3CI3 + - N - Si - (R3)3 - - N - BsNaHsCfe + Si(R3)3CI (2) 

Namely, one molecule of the trialkylsilyl radicals is replaced by one chlorine atom of the trich- 
loroborazine. to form a cross-linked structure. 

The inventors have confirmed through an experiment that, when this trichloroborazine is added to 10 
25 parts by weight of a polymer In an amount exceeding 1 part by weight, the as-obtained polymer is in a 
strong solid state and improper for coating. 

In a polymer which is cross-linked with trichloroborazine. organic radicals other than a phenyl radical 
are thermally decomposed and eliminated by heat treatment at a temperature of up to about 500 • C, while - 
(Si - N)„ - forming the skeletons of main chains and borazine B3N3 cross-linking the skeletons remain to 
30 provide a compound which is stable up to a high temperature. Further, such an SiN polymer which is cross- 
linked by borazine exhibits excellent flexibility. Thus, this polymer Is preferably heated at a temperature of 
about 300 'C to 500 'C. 

According to the present invention, a chromium oxide layer may be formed on the surface of the 
conductor by electroplating, in order to reinforce adhesion of the coating film. The chromium oxide layer 
has excellent wettability with the inventive organic metal polymer or a solution thereof, whereby strona 
adhesion can be attained. 

According to the present invention, as hereinabove described, it is possible to obtain a heat resistant 
insulated wire which is not decomposed but maintains insulativity under a high temperature and provided 
with excellent adhesion of a coating film, and a method of preparing the same. 

The foregoing and other objects, features, aspects and advantages of the present invention will become 
more apparent from the following detailed description of the present invention when taken in conjunction 
with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a sectional view showing the structure of a heat resistant insulated wire according to Example 1 
of the present invention; and 

Fig. 2 is a sectional view showing the structure of a heat resistant insulated wire according to Example 2 
of the present invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

An exemplary method of preparing a heat resistant insulated wire according to the present invention is 
now described. 

55 First. 1. 1. 1. 3. 3. 3 - hexamethylsilazane was reacted with a compound expressed as FUSiCb, to form 
a first polymer having the following structural formula 
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NHSiMej NHSiMcj Rg 



where X > 0. Y ^ 0 and Z ^ 0, and FU, Rs. Re. R? and Rs represent radicals selected from a group of 
10 hydrogen, methyl and phenyl radicals, while Rs, Rs, Rz and Rs represent hydrogen radicals when R4 
represents a hydrogen radical. 

Then, not more than 1 part by weight of chloroborazine was added to 10 parts by weight of the first 
polymer, to form a second polymer having the following structure: 



R5 R< R7 
/ I H r H \/ r H\/ H H\ 
l-Si-N-Si-N-V-Si-N-jf-Si-N-j 

NH NHSiMej ' 



f-N-S-Y-N-StAf-N-Sl-N-SiA " f-Si-N-Si-N-Y-Si-N-Y-S-NA 



NHSiMe, 



where X, Y, R5 , Re. R? and Ra are identical to the above. 

Then, a coating solution containing the second polymer was applied onto a surface of a base material 
consisting of an electrical conductor, and thereafter the base material which was coated with the coating 
solution was heat treated at a temperature of at least about 300 • C and not more than 500 • C. 
40 Thus, an exemplary heat resistant insulated wire according to the present invention was obtained. 
Concrete Examples of the present invention are now described. 



(Example 1) 



45 Rrst, 40 g of 1. 1. 1. 3. 3. 3 - hexamethyldisilazane (product of Wako Pure Chemical Industries, Ltd.) 
having the following structure (3) was mixed with 20 g of trichloromonophenylsilane having the following 
structure (4) under a nitrogen jet and stirred at 70 'C for 1 hour. Then, distillation was carried out at 160*C. 
to distill away by-products. Then, vacuum distillation was carried out at 250 'C and 5 mmHg, whereby it 
was possible to completely remove the by-products. 
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SiQi (4) 



Thus, a polymer having the following structure (5) was obtained. This polymer had weight average 
10 molecular weight of about 8700. 
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/HHlH\/HH\/HH\ 
(-Si-N-Si-N-) f-Si-N-) f-Si-N-) (5) 



20 



NHSiMej NHSiMcs ^ 

mi>0, li,ni2:0 



where mi > 0. and I, and n, ^ 0. 

Then, this polymer was dissolved in dichloromethane, to prepare a 50 wt.% solution. Then, 1 cc of a 2 
wt.% solution of trichloroborazine (product of Alfa Chemical Corporation) which was dissolved in dich- 
25 loromethane was mixed into this solution at a temperature of -80 'C, and the temperature this mixture was 
returned to the room temperature level over a period of 1 hour. 

Thus, a coating solution having the following structure (6). in which main chains of the polymer 
expressed in the formula (5) were cross-linked with each other by chloroborazine through the side chains of 
- NHSiMes. was obtained: 
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f-N-M-N-Si-') (Iji-N-M-NA 



50 



This polymer coating solution was applied onto a nickel-plated copper wire of 1 mm In outer diameter, 
by dipping the base material In the coating solution and lifting the same at a speed of 10 mm/mln. 

Then, the base material thus coated with the coating solution on its outer surface was heated under a 
nitrogen atmosphere at a temperature of about 450 -C for 10 minutes. The coating and heating steps were 
55 carried out three times, to form a coating film of 5 urn in thickness. 

Rg. 1 is a sectional view showing the structure of the as-obtained heat resistant insulated wire. 

Refen-ing to Fig. 1. this wire comprises a nickel-coated copper wire 1 which is coated with a coating 
layer 2. 
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The dielectric breakdown voltage of the heat resistant Insulated wire obtained In the aforementioned 
manner was measured for evaluating insulatlvlty. As the result, the dielectric breakdown voltage was 1600 V 
under the room temperature. When a sample which was heated at 600 for 100 hours was cooled on 
standing to the room temperature, this sample exhibited a dielectric breakdown voltage of 1000 V. When 
5 this heat resistant irisulated wire was wound on an outer peripheral surface of a cylinder having a diameter 
of 30 cm, no cracking was caused in the insulating layer. 

(Example 2) 

10 A wire comprising a copper wire of 0.5 mm in wire diameter which was coated with 100 um of SUS304 

by pipe engagement was employed as a base material. Rrst, a chromium oxide layer was formed on this 

base materia! in the following manner: 

An electroplating solution was prepared from an electrolytic bath containing 200 g/l of chromic 

anhydride. 6.5 9/1 of glacial acetic acid. 80 g/l of nickel chloride and 5 g/l of sodium nitrate. Plating 
75 conditions were a cathode of a conductor, a bath temperature of 40'C. a current density of 100 A/dm^ and 

a treatment time of 2 minutes. Thus, a chromium oxide layer of about 1 um in thickness was formed on the 

outer surface of the conductor. 

Then, 40 g of 1 , 1 . 1 . 3, 3. 3 hexamethyldisilazane (product of Wako Pure Chemical Industries, Ltd.) 

having the aforementioned structure (3) was mixed with 15 g of trichloromonomethylsilane having the 
20 following stojcture (7) under a nitrogen jet.and stinted at 70 ' C for 1 hour. Then, distillation was carried out 

at 160*C, to distill away by-products. Then, vacuum distillation was carried out at 180*C and 5 mmHg. 

whereby it was possible to completely remove the by-products. 
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Thus, a mixture of polymers having the following structures (8) and (9) was obtained. This mixture had 
weight average molecular weight (Mw) of about 9200. 



35 Me 



/HHlH\/HH\/HH\ 

NHSiMe^ NHSiMej Me 

ni2>0. Ha. 12^0 



(8) 



where ma > 0. and n2 and b 2; 0. 

Me Me Me 



50 



(-r-i-^i(n(t»-). 

NHSiMe) NHSiMej Me 

m3>0» nj.l3^0 



(9) 



55 



where ma > 0, and na and I3 ^ 0. 

This mixture of polymers was dissolved in dichloromethane. to prepare a 50 wt.% solution. 1 cc of a 2 
virt.% solution of trichloroborazine (product of Alfa Chemical Corporation) which was dissolved in dich- 
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loromethane was mixed into this solution at a temperature of -80 ' C, and the temperature of this mixture 
was returned to the room temperature level over a period of 1 hour. 

Thus, a coating solution containing a mixture of a polymer having the following structure (10), in which 
main chains of the polymer expressed in the formula (8) were cross-linked with each other by 
5 chtoroborazine through the side chains of -NHSiMea, and a polymer having the following structure (11), in 
which main chains of the polymer expressed in the formula (9) were cross-linked with each other by 
chtoroborazine through the side chains of - NHSiMea, was obtained: 



70 



76 
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25 
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/ H H I H \ 



NH 
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(- N -Si-N -Si-^ ("SI -N-Si-N-) 



(10) 



30 



Me Me 

I 



/ I H I H\ 
f-Si-N-Sl-N-l 

v I H 



'5 M " 

NH 
I 



40 



O 



(11) 



45 



H 



f-N-§-N-Si-^ f-Si-N-Sl-N-^ 



50 



This polymer mixture coating solution was applied onto the aforementioned base material provided with 
a chromium oxide layer on Its outer surface, by dipping the base material in the coating solution and lifting 
the same at a speed of 10 mm/min. 
55 Then, the base material which was thus coated with the coating solution on its outer surface was heated 
under a nitrogen atmosphere at a temperature of about 300 • C for 50 minutes. The coating and heating 
steps were carried out three times, to form a coating film of 8 um in thickness. 

Fig. 2 is a sectional view showing the structure of the as-obtained heat resistant insulated wire. 
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Referring to Fig. 2, this wire comprises a copper wire 1 which is coated with a chromium oxide layer 3 
and further coated with an insulating layer 2. 

The dielectric breakdown voltage of the heat resistant insulated wire obtained in the aforementioned 
manner was measured for evaluating insulativity. As the result, the dielectric breakdown voltage was 1500 V 
5 under the room temperature. When a sample which was heated at 800' C for 100 hours was cooled on 
standing to the room temperature, this sample exhibited a dielectric breakdown voltage of 700 V. When this 
heat resistant insulated wire was wound on an outer peripheral surface of a cylinder having a diameter of 30 
cm, no cracking was caused in the insulating layer. 

10 (Example 3) 

40 g of 1, 1. 1. 3, 3. 3 - hexamethyldisilazane (product of Wako Pure Chemical Industries, Ltd.) which 
was maintained at a temperature of -80*C was mixed with 13 g of trichlorosilane having the following 
structure (12), which was also maintained at a temperature of 80*C. under a nitrogen jet. stirred for 1 hour 
15 after the temperature of the mixture was gradually returned to the room temperature, and thereafter the 
mixture was further stirred at 700 'C for 1 hour. Then, distillation was carried out at 160 'C. to distill away 
by-products. Then, vacuum distillation was carried out at 180' C and 5 mmHg, whereby It was possible to 
completely remove the by-products. 



CI 

HSi^Cl (12) 

I 

25 a 



Thus, a polymer having the following structure (13) was obtained. 




NHSiMea 

ni4>0, 



where m4 > 0. 

40 This polymer was dissolved in dichloromethane. to prepare a 50 wt.% solution. Then. 1 cc of a 2 wt.% 
solution of trichloroborazine which was dissolved in dichloromethane was mixed into this solution at a 
temperature of -80 'C, and the temperature of this mixture was returned to the room temperature level over 
a period of 1 hour. 

Thus, a coating solution having the following structure (14), in which main chains of the polymer 
45 expressed in the formula (13) were cross-linked with each other by chloroborazine through the side chains 
of - NHSIMes, was obtained: 
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20 This polymer coating solution was applied onto a base material provided with a chromium oxide layer 
on Its outer surface, which was similar to that obtained in Example 2, by dipping the base material in the 
coating solution and lifting the same at a speed of 10 mm/min. 

Then, the base material thus coated with the coating solution on its outer surface was heated under a 
nitrogen atmosphere at a temperature of about 300 • C for 50 minutes. The coating and heating steps were 
25 carried out three times, to form a coating film of 8 um in thickness. 

The sectionai structure of the as-obtained heat resistant Insulated wire was similar to that of Example 2 
shown in Fig. 2. 

The dielectric breakdown voltage of the heat resistant insulated wire obtained in the aforementioned 
manner was measured for evaluating insulativity. As the result, the dielectric breakdown voltage was 1600 V 

30 under the room temperature. When a sample which was heated at about 800 for 100 hours was cooled 
on standing to the room temperature, this sample exhibited a dielectric breakdown voltage of 500 V. When 
this heat resistant insulated wire was wound on an outer peripheral surface of a cylinder having a diameter 
of 30 cm, no cracking was caused In the insulating layer. 

As understood from the aforementioned Examples, the chromium oxide layer is formed by an 

35 electrochemical process. When the chromium oxide layer is formed by electroplating, a solution which is 
prepared by adding a small amount of organic acid to an aqueous solution of chromic acid is employed. In 
general, a sergeant bath which is mainly composed of chromic acid and sulfuric acid is known as an 
electrolytic bath employed for chromium plating, while the chromium plating in the present invention is 
different from the general one In the following point: 

40 Mineral acid which is mixed into an electrolytic bath employed for general chromium plating is adapted 
to dissolve chromium oxide which is formed on a plating surface in electroplating. Therefore, a glossy metal 
chromium layer is plated. According to the present invention, however, it is necessary to preferentially plate 
the chromium oxide. In order to further improve wettability and adhesion of the coating film, a layer which is 
mainly composed of chromium oxide preferably has a velvety coarse surface. Therefore, the chromium 

45 plating according to the present invention is different from general glossy plating In conditions such as a 
treatment current density. While a current density of about 10 to 60 A/dm^ is employed in the glossy plating 
depending on the treatment temperature, a current density of 100 to 200 A/dm^ is employed in the present 
invention for forming a chromium oxide layer having a coarse surface. 

Although the present invention has been described and illustrated in detail, it is cleariy understood that 

50 the same is by way of illustration and example only and is not to be taken by way of limitation, the spirit 
and scope of the present Invention being limited only by the terms of the appended claims. 

Claims 

55 1. A method of preparing a heat resistant insulated wire, comprising: 

a step of adding not more than 1 part by weight of chloroborazine to 10 parts by weight of a first 
polymer containing main chains being expressed in the following chemical formula: 
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-[SKRih -N(R2)1„- 

where n > zero and Ri and R2 independently represent hydrogen or hydrocarbon radicals, and side 
chains being expressed in the following chemical formula: 

[. NHSi - (Rshl 

where R3 represents a hydrocarbon radical, for forming a second polymer in which said main chains of 
said first polymer are cross-linked by said chloroborazine through said side chains; 

a stop of applying a coating solution containing said second polymer onto a surface of a base 
material consisting of an electrical conductor; and 

a step of heat treating said base material being coated with the coating solution at a temperature of 
at least about 300 • C and not more than 500 • C. 

2. A method of preparing a heat resistant insulated wire in accordance with claim 1, wherein 

said Ri represents a radical being selected from a group of hydrogen, straight and branched chain 
saturated and unsaturated aliphatic hydrocarbons and aromatic hydrocarbon. 

3. A method of preparing a heat resistant insulated wire in accordance with claim 1. wherein 

said Ri represents a radical being selected from a group of hydrogen, methyl, ethyl, propyl, butyl 
and phenyl radicals. 

4. A method of preparing a heat resistant insulated wire in accordance with claim 1 , wherein 

said R2 represents a radical being selected from a group of hydrogen, straight and branched chain 
saturated and unsaturated aliphatic hydrocarbons and aromatic hydrocarbon. 

5. A method of preparing a heat resistant insulated wire in accordance with claim 1. wherein 

said Ra represents a radical being selected from a group of hydrogen, methyl, ethyl, propyl, butyl 
and phenyl radicals. 

6. A method of preparing a heat resistant insulated wire in accordance with claim 1, wherein 

said Rs represents a methyl or phenyl radical. 

7. A method of preparing a heat resistant insulated wire, comprising: 

a step of reacting 1. 1. 1, 3, 3. 3 - hexamethylsilazane with a compound being expressed as 
R^SiCb for forming a first polymer having the following structural formula: 




NHSiMC) NHSiMes Rs 



where X > 0. Y ^ 0 and Z ^ 0. and R*. Rs. Rc. R? and Rs represent radicals being selected from a 
group of hydrogen, methyl and phenyl radicals, while Rs. Rs. R? and Rs represent hydrogen radicals 
when R* represents a hydrogen radical; 

a step of adding not more than 1 part by weight of chloroborazine to 10 parts by weight of said first 
polymer for forming a second polymer having the following structure: 
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/ I H r H\/ I H\/H H\ 
[-Si-N-Si-N-jf-Si-N-jf-Si-N-J 

^ I " ^1 'Y^R. ^2 
NH NHSiMej 



I 

lOl 

R, NHSiMe, \ 8 / 

(-N-S-V-N-Si-V-N-Si-N-Sl-) (-ffl-N-Si-N-W-Si-N-M-Si-N-) 



where X, Y, Rs* Re , and Rs are identical to the above; 

a step of applying a coating solution containing said second polymer onto a surface of a base 
material consisting of an electrical conductor; and 

a step of heat treating said base material being coated with said coating solution at a temperature 
of at least about 300 * C and not more than 500*C. 

8. A method of preparing a heat resistant insulated wire in accordance with claim 7, wherein 

said R4. Rs and Rs represent phenyl radicals, and 
said R5 and R? represent hydrogen radicals. 

9. A method of preparing a heat resistant insulated wire in accordance with claim 7, wherein 

said R*, Rs and Rs represent methyl radicals, and 
said Rs and R? represent hydrogen or methyl radicals. 

10. A method of preparing a heat resistant insulated wire in accordance with claim 1 or 7, wherein said 
t>ase material includes a chromium oxide layer on said surface of said conductor. 

11. A heat resistant insulated wire Including a base material consisting of an electrical conductor, and an 
insulating layer being formed on a surface of said base material, 

said insulating layer containing a third polymer obtained by heating a second polymer being 
expressed in the following fonnula at a temperature of at least about 300 • C and not more than 500 • C: 
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16 



20 



25 



R< R« R7 

/ r H r HV ' HV« S\ 

(-Si-N-Si-N-)(-Si--N-) -Si-N-) 

NH NHSiMes 
I 



.0. 

where X > 0. Y ^ 0 and 2 2: 0, and Rs. Ffe. R7 and Rs represent radicals being selected from a group of 
hydrogen, methyl and phenyl radicals, while R5. Rc. R7 and Rs represent hydrogen radicals when R4 
represents a hydrogen radical. 

12. A heat resistant insulated wire in accordance with claim 11. wherein 
said Rg and Rs represent phenyl radicals, and 
said Rs and R? represent hydrogen radicals. 

30 13- A heat resistant insulated wire in accordance with claim 11. wherein 
said Rs and Rs represent methyl radicals, and 
said Rs and R? represent hydrogen or methyl radicals. 

14. A heat resistant insulated wire in accordance with claim 11. wherein said base material includes a 
35 chromium oxide layer on said surface of said conductor. 
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0 Disclosed herein are a heat resistant insulated 
wire which is not decomposed but maintains in- 
sulativity under a high temperature with excellent 
adhesion of a coating film, and a method of prepar- 
ing the same. The heat resistant insulated wire in- 
cludes a base material (1) consisting of an electrical 
conductor, and an insulating layer (2) provided on its 
surface. The insulating layer (2) is obtained by heat- 
ing a second polymer, in which main chains ex- 
pressed in a chemical formula - [Si(Ri)2 •N(R2)ln - 
are cross-linked with each other by chloroborazine 
through side chains containing trialkylsilyl radicals at 
a temperature of at least about 300 ' C and not more 
than 500-0. 
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